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Materials and Methods
Unless otherwise stated, reactions were performed in flame-dried glassware under nitrogen atmosphere using dry, deoxygenated solvents (distilled or passed over a column of activated alumina). Reaction temperatures were controlled by an IKAmag temperature modulator. Thin layer chromatography (TLC) was performed using E. Merck silica gel 60 F254 precoated plates (0.25 mm) and visualized by UV fluorescence quenching. SiliaFlash P60 Academic Silica gel (particle size 0.040-0.063 mm) was used for flash chromatography. 1 H and 13 C NMR spectra were recorded either on a Bruker AV III HD spectrometer equipped with a Prodigy liquid nitrogen temperature cryoprobe (400 MHz and 101 MHz, respectively) or on a Varian Inova 500 (500 MHz and 125 MHz, respectively) and are reported relative to Me 4 Si (δ 0.0). IR spectra were recorded on a Perkin Elmer Paragon 1000 Spectrometer and are reported in frequency of absorption (cm -1 ). Preparatory HPLC was performed using an Agilent 1100 Series HPLC utilizing a Zorbax XDB-C18 column purchased from Agilent Technologies. HRMS were acquired using an Agilent 6200 Series TOF with an Agilent G1978A Multimode source in electrospray ionization (ESI), atmospheric pressure chemical ionization (APCI) or mixed (MM) ionization mode or with a JEOL JMS-600H in fast atom bombardment (FAB+).
Imide Synthesis and Characterization Data
3-methyl-N-(3-methylbutanoyl)butanamide (S1): In air, H 5 IO 6 (4.42 g, 19.4 mmol, 6.0 equiv), CrO 3 (16.2 mg, 0.16 mmol, 5.0 mol %), and MeCN (46 mL) were sequentially added to a round bottom flask equipped with a magnetic stir bar. The reaction mixture was stirred for 30 minutes at ambient temperature, at which point acetic anhydride (1.8 mL, 19.4 mmol, 6.0 equiv) was added. The mixture was cooled to 0 °C, and S1 (553 mg, 3.23 mmol, 1.0 equiv) was added slowly. The resulting mixture was allowed to warm to ambient temperature over 12 h. The reaction was quenched with ice water and extracted with EtOAc (4 x 40 mL). The resulting organic layers were concentrated in vacuo and purified by column chromatography (20% EtOAc in hexanes) to afford S2 (89 mg, 15% yield) as a white solid; R f = 0.15 (10% EtOAc in hexanes); 1 
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Aryl Ketoamide Synthesis and Characterization Data
Representative Procedure for Acylamination A 2-dram vial equipped with a magnetic stir bar was charged with TBAT (144.7 mg, 0.268 mmol, 2.0 equiv) and imide 10 (13.6 mg, 0.134 mmol, 1.0 equiv). The vial was purged with nitrogen, and PhMe (1.6 mL) was added via syringe followed by silyl triflate 1 (60.0 mg, 0.201 mmol, 1.5 equiv). The vial was sealed and placed in an aluminum block preheated to 60 °C. The reaction mixture was stirred at this temperature for 16 h, then it was allowed to cool to 23 °C.
The mixture was concentrated in vacuo and purified by column chromatography (10% EtOAc in hexanes) to afford 11 (23.6 mg, 89% yield) as a white solid. Characterization data match those previously reported; 
2-Acetylphenyl acetate (13g):
Prepared according to the representative procedure using acetic anhydride (13.7 mg, 0.134 mmol) and silyl triflate 1 (60.0 mg, 0.201 mmol). The reaction was purified by column chromatography (10% EtOAc in hexanes) to afford 13g (12.8 mg, 54% yield) as a white solid. Characterization data match those previously reported. 4 1 H NMR (300 MHz, CDCl 3 ) δ 7.78 (d, J = 7.8 Hz, 1H), 7.50 (t, J = 7.7 Hz, 1H), 7.28 (t, J = 7.6 Hz, 1H), 7.10 (d, J = 8.0 Hz, 1H), 2.52 (s, 3H), 2.32 (s, 3H).
N-(2-acetyl-4,5-dimethylphenyl)acetamide (15a):
Prepared according to the representative procedure using imide 10 (8.4 mg, 0.083 mmol) and silyl triflate 14a (40.5 mg, 0.124 mmol). Purified by column chromatography (10% EtOAc in hexanes) to afford 15a (6.5 mg, 31% yield) as a white solid. R f = 0.15 (10% EtOAc in hexanes); 1 
Quinolone Synthesis and Characterization Data
Representative Procedure for Quinolone Synthesis A 2-dram vial equipped with a magnetic stir bar was charged with TBAT (144.7 mg, 0.268 mmol, 2.0 equiv) and imide 10 (13.6 mg, 0.134 mmol, 1.0 equiv). The vial was purged with nitrogen, and PhMe (1.6 mL) was added via syringe followed by silyl triflate 1 (60.0 mg, 0.201 mmol, 1.5 equiv). The vial was sealed and placed in an aluminum block preheated to 60 °C. The reaction mixture was stirred at this temperature for 16 h, then it was allowed to cool to 23 °C. The mixture was concentrated in vacuo and then charged with dioxane (1.6 mL), KOH (22.6 mg, 0.402 mmol, 3.0 equiv), and 18-crown-6 (106.3 mg, 0.402 mmol, 3.0 equiv). The reaction vial was sealed and heated to 110 °C and stirred for 2 h. The reaction was allowed to cool, diluted with CH 2 Cl 2 (10 mL), neutralized to pH ~7, and washed with brine (10 mL). The layers were separated, and the aqueous layer was back extracted with CH 2 Cl 2 (2 x 10 mL). The combined organic layers were dried (Na 2 SO 4 ), concentrated, and purified by column chromatography (CH 2 Cl 2 to 5% MeOH in CH 2 Cl 2 ) to provide 16a (15.1 mg, 71% yield) as a yellow solid. Characterization data match those previously reported. -3-methylnaphthalen-1-(4H)-one (16b) : Prepared according to the representative procedure using imide 10 (13.6 mg, 0.134 mmol) and 3,5-dimethoxy-2-(trimethylsilyl)phenyl trifluoromethanesulfonate (S2, 66.0 mg, 0.201 mmol) to provide quinolone 16b (11.8 mg, 40% yield) as a brown solid. Characterization data match those previously reported. 6 
